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Background and Objectives The main objectives of this study were to determine the clini-
cal usefulness of the program-assisted and real ear measurement (REM)-assisted fitting of
hearing aids.

Subjects and Method Fifteen participants with moderate to moderately severe hearing loss
were enrolled in this study. Objective and subjective fitting results were assessed to compare
the benefits between the program-assisted fitting (using a software fitting program) and the
REM-assisted fitting. Real ear insertion gain (REIG), sound-field audiometry using warble tone,
and Korean Hearing in Noise Test (K-HINT) were performed as objective tests. Sound quality
rating was performed as a subjective test.

Results In the program fitting, 48.89% of fitting points failed to come within =10 dB of the
REIG target. In the REM fitting, however, the percentage of failure significantly decreased to
23.33% (p=0.013). In K-HINT test, the reception threshold for speech in quiet situation signif-
icantly decreased from 50.1 dB HL with the program fitting to 44.7 dB HL after the REM fit-
ting (<0.001). In front noise condition, signal-to-noise ratio improved from 4.53 dB to 3.50 dB
with the REM fitting without statistical significance (»p=0.099). In the sound quality rating, the
REM fitting (4.2710.56) showed a significantly better sound quality ratings than the program
fitting (3.69+0.74) (p=0.017).

Conclusion The REM fitting showed better results in both subjective and objective measure-
ments than the program fitting. Korean J Otorhinolaryngol-Head Neck Surg 2018;61(12):663-8

Key Words Hearing aids fitting - Korean Hearing in Noise Test - Real ear measurement -
Sound quality.
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Table 1. Baseline characteristics

Coding Age Gender Period of hearing Laterality Pure fone audiometry of test ear (dB) Word recognition
No. aid use (months) 500 1000 2000 3000 4000 6000 score
1 47 M 92 Left 55 65 65 60 55 70 54
2 61 M 79 Left 55 70 75 70 75 75 88
3 62 M 146 Right 40 55 60 65 70 85 38
4 41 F 158 Right 40 45 55 80 105 90 58
5 24 F 67 Right 45 65 60 55 60 70 82
6 58 F 64 Right 50 55 60 60 75 70 90
7 67 F 55 Left 55 50 60 55 55 70 86
8 40 M 222 Left 55 50 60 65 70 80 75
9 23 F 157 Right 65 65 65 60 60 85 86
10 54 F 75 Right 55 70 70 65 60 60 76
11 56 F 13 Left 55 55 55 50 55 55 88
12 52 F 13 Left 45 45 60 65 70 70 88
13 52 M 12 Right 45 45 65 65 65 60 96
14 67 M 12 Right 60 65 65 65 70 65 58
15 66 F 2 Right 55 55 55 60 60 60 100
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Table 2. The number (percentage) of failure at frequencies
REM ﬁﬂing (%)

Frequency (Hz) N Program fitting (%)

500 15 8(53.33) (6.67)
1000 15 3 (20.00) (1 3.33)
2000 15 6 (40.00) 6 (40.00)
3000 15 11 (73.33) 6 (40.00)
4000 15 11 (73.33) 4(26.67)
6000 15 5(33.33) 2(13.33)

REM: real ear measurement
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Fig. 1. Comparison of mean and standard deviation (vertical error
bars) of sound-field audiometry using warble tone in unaided con-
dition, program fitting, and REM fitting. *statistical significance
between program fitting and REM fitting (2000, 3000, 4000 Hz:
paired t-test, 500, 1000, 6000 Hz: Wilcoxon signed rank test).
REM: real ear measurement.

Table 3. Distribution of success and failure for program fitting and REM fitting

REM fitting
- Total (%) p-value*
Success Failure
Program fitting Success 40 6 46 (51.11) 0.013
Failure 29 15 44 (48.49) ’
Total (%) 69 (76.67) 21 (23.33)

+xchi-square test. REM: real ear measurement
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=3 ﬁﬂ7H Bt (= E%\' AP =2 7] A Alef] 3.69(+
0.74), Aol A& Alofl= 4.27(+0.56)2 Alo] &gt Alof| 52|35}
A -3t H7HE R (p=0.017, paired t-test)(Table 5).

. F
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Ao M} npRTIK R o] A& AJFEIEA o]5S 3
7t& o & Alo] Hgho M= 20% W2le] A& velio
™ 53] 2000, 3000 HzollA 27+ 40%2] 2 gHdollA] Aolat

Table 4. Results of Korean-Hearing in Noise Test
Quiet (dB HL) Front noise (dB SNR)

Unaided 68.42 (6.25) 5.54(5.12)
Program fitting 50.13 (7.20) 4.53 (3.88)
REM fitting 44.67 (5.69) 3.50 (3.00)
p-value* <0.001 0.099

Data are mean +standard deviation values. #paired t-test be-
tween program fitting and REM fitting results. SNR: signal-to-
noise ratio, REM: real ear measurement, HL: hearing level

Table 5. Results of Sound Quality Test
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o] AIE HA719] AHE 717E, Aol whet EAdske] Alo]
Ae] A -8 B7Fet= Zlo] Hasith

2 AtollA S AHAAE AEES o 22T A
= Aagt 7 -2} Alo] A3t 721000, 2000 kHz

|

< Algggt
Ao 7 FOJelA] gttt o] A
= Ag AtellA] Z= 5] Aol 1000~3000 Hzol 54F
Fufof A Whe Alo] 24 Au&-& YeRft] ¥ 2 cc e
£ o] 83t He7] =% (coupler measurement)¥} H|w Sl wj
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AR AS Btk Eol¥S Campos 579 A3 ALet
T2 500 HzollA Aol A3ke] &7 A=A 4 HE o
A7F FJsHA| @kt dubdo g =g O A3 NAL

Sentence 1* Sentence 2t Sentence 3* Sentence 4t Sentence 5* Averaget
Program fitting 3.73(0.80) 3.13(1.36) 3.53(1.13) 4.07 (0.88) 4.00 (1.00) 3.69 (0.74)
REM fitting 4.27 (0.70) 4.00 (1.07) 4.27 (0.70) 4.40 (0.63) 4.40 (0.91) 4.27 (0.56)
p-value 0.021 0.054 0.076 0.238 0.076 0.017

Data are mean +standard deviation values. =wilcoxon signed rank test, tpaired t-test. REM: real ear measurement
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